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(54) EXPANDER FOR EXPANDING SHAPED-TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is in the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cL 4 dwg 
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(54) BAJ1 bl^OBKA JJJIH PA3BAJlbL^OBbIBAHMH YCTPOilCTB M3 nPOOMJlbHblX TPYB 
(57) Abstract: 

Mcnojib30BaHne: win pa3BaJitu;oBWBaHMH ycrpowcTB H3 npo4>itnbHbix Tpy6 (nepeKpbiBaTeneii, noflBecoK 
xboctobhkob, <J)H7ii>TpOB m t.#.), ycTaHaanMBaeMbcx b cKBaMMHe. Cymaocrb K3o6pereHHH: BanbUpBKa 
coAepsnr Kopnyc (K) 1 c ueHTpanbHbiM KaHanoM 4, B moaHeft uacTW Koroporo ycraHOBJieH trrrynep 5. B 
creHKe K BbmojmeHbi yrnyaneHMH 6m7,b KOTopbrx c noMombio onop 8h9 ycraHOBneHbi TpH Bajihiryionqnx 
aneMeirra (B3). npnueM onopbi 8 &&yx B3 ycTaHoaneHbi b yrjry6neHHHX 6 K HenoflBMJKHo, a onopa 9 B3 12 - c 
B03MOKtwocrfcJo pa^wan bHor>o bbi^bhtkchmh M3 yrjry6neHMH 7. Ilo/^BioKHaH onopa BbrnarmeHa b BHjje flsyx 
3KcneBrrpiwHfaix oTHOcwrenbHO flpyr Apyra i^hjihh^pob (U) 13 m 14. ripnueM U 13 c 6ojibUXMM AHaMerpoM 
ynnoTHeH oTHocirrenbHo ctchkm Kopnyca 1, a U 14 c MeHbniHM jniaMerpow BbicTynaer b ueHrpajibHbiM 
KaHaji 4 K m MMeeT KaHajibi, coo6njaioiu?ae u.eHTpanbHbiH Kanaji 4 c rM^paBJiOTecKOU KaMepoa 18, 
o6pa3osaHHoft ctchkhmh yrjryojieHHH 7 m TopqpBbiMH noBepXHOCTHMH U 13 w 14 nojjnioKHoft onopbi 9. TaKoe 
KOHCTpyKTWBHoe BboiojiHeHMe BajibqpBKH o6ecneMHBaeT rjejib - noBbimeraie Ka^ecTBa h HaflejKHocra 
ycTaHOBKH ycxpottcxB to npo4>wnbHbix Tpy6, a xaKwe noBbimeHHe pa6oTocnoco6HOCTW caxcofi BanbnpBKH m 
B03MO7KHOCTi> pacmnpeiniH jn*ana3ona pa6ouero jjitaMerpa. 1 3. n. $-Jibi. 4 nrx. 



Description |Onncanne H3o6percHH5i]: 



M3o6pereHMe othocmtch k o6nacrn 6ypeHnn n KanMrajibHoro peMOHTa He<|>THHbix m ra30Bbix cxBammi h 
npeAHa3HaMeHO, b MacTHocm, p/w pa3BanbiK)BbiBaHHH ycrpoficrB M3 npo<J>HnbHbix Tpy6, ycTaHaanwBacMbix 
b cKBa^KHC npw K30Jimjrai 30H ocjiojKHeHHM, BOOHMKaioni^x b npouecce 6ypcrotH cKBajKHH h npn 

BOCCTaHOBJieHMM repMCTHMHOCTH OOCaAHblX KOJIOHH. 

W3BecTHa Ba/ibuoBKa jyin pasBajibi^OBbtBamiH ycrponcTB H3 npo$£OibHbix rpy6, co^epaaman Kopnyc, 
npHcnoco6ncHm>i^ n/ 1 * coc^hhchmh c kojiohhom 6ypnnbHbix rpy6, c ueHTpanbHbiM KanarioM h 
yrjiyfoeHnmni b creHKe, b KOTopbix ycTaHOBncHbi c noMombio onop rpn Bajibuyiomwx ancMewTa. 

HeAOCTaTKOM 3Toro ycTpoHCTBa hbtoctch to. mto Banbuyiom?ie aneMeHTbt npw pa3Ba/ibupBbiBaHHM Tpy6bi 
noA AcflCTBweM ynpyroro aneMetrra iioctohhho HaxoAHTcn b onHOM nonoraeHHH. noyroMy npw 
hco6xdakmoctm cHM3WTb paAwajibHbie Harpy3KH Ha npo<J>iuibHbiH nepeKpbiBarenb npw ero ycraHOBKe b 
cKBaJKHHc, HanpHMep, npn pewoHTe noBpej^eHMH o6canHOH KonoHHbi b BHAe ineneBoii nq^pautm, AaHHan 
Bajib^oBKa HenpwMeHMMa. nocKOJibKy M3-3a hcboomowhocth chm^chhh paAwanbHOM Harpy3KW Ha oocaAHyio 
KonoHHy npowcxoAWT ee Aanbwewmee pa3pymenMe. 

3aAaweM H3o6pereHwn HBnHercfl noBbnueHMe KaMecroa m HaAe»HOCTM ycraHOBKit ycTpoiicTBa H3 
npo4>HnbHbix rpy6, ycTaHaB/iHBaeMbix b CKBawoie npw m3cjihi|wh 3oh ocjio jkhchmh , B03HMKaioiHHX b 
npouecce 6ypenHH cKBasHH, h npn BOOcraHOBneHHM repMeni^HocTM o6caAHbix kojiohh, a TaKme noBbtmeHwe 
HaAeJKHOCTH m pa6oTxx:noco6HOCTM BanbupBKH h o6ecneneHHe bo3mo>khocth pacnmpeHHH Hwanaaona 
pa6oHero nnaMerpa 6e3 iomchchhh nHaMeTpa Kopnyca Aainioro THnopa3Mepa cawoft BanbnpBKH. 

TexHMHecKHM pe3yjibxaT AocTwraeTCH reM. mto b BanbuoBKe jxnsi pa3BanbiipBbiBaHMH ycrpoHCTB H3 
npcxJiHJibHbix Tpy6. coAeprcaineH Kopnyc. npMcnocodrieHHbm pjin coeAMHeHMH c kojiohhoh 6ypnjibHbix Tpy6, c 
ueHTpanbHbCM KaHanoM m yrviydrieHiiHMJi b ctchkc b KOTopbix ycTanoBJieHbi c noMombio onop rpn 
Bajifaqyiomux aneMeHxa, onopa ohhopo BanbuyioiAero ajieMenra ycraHOBneHa b yrny6neHHH Kopnyca c 
B03MOXHOcxbio paAwajibHoro BbiAEatHteHWH H3 Hero. PanwajibHO noABH»HaH onopa BbiAHSDKHoro 
BanbnyioTAero aneMeHTa mojkct 6biTb BbmonneHa b BHAe A^yx A MaMCT P antlH0 pa3HOBenHKHX hh/imhapob, 

9KCUeHTpHHHblX OTHOCMTejlbHO fXpyr JipyTS^ npHHCM UWnMHAP Onopbl C 6oJIbmHM AHaMexpOM yiUlOTHCH 

OTHOCHTCHbHO Kopnyca h o6pa3yer co creHKaMM yr/iy6jicHHH rHAPaarawecKyio KHMepy, coo6n;cHHyio c ero 
ueHTpanbHbiM KananoM. 

Ha 4>nr. 1 npeAcxaaneH o6ihmw bma BajibapBKM; Ha 4>hp. 2 pa3pe3 A-A Ha 4»hp. 1; Ha 4>wr\ 3 pa3pe3 B-B Ha 
^ht. 1; Ha $wr\ 4 oocaAHan KOJiOHHa c ycxaHOBJieHHbiM npo4>HJibHbCM nepeKpbiBaTenew c noMombio 
onucbiBaeMOH Baribi;oBKM. 

BajibnpBKa n/in pa3BajibnpBbiBaHiiH ycrpoMCTB H3 npo^HJibHtix xpy6 coAcprorr Kopnyc 1 c pe3b6oft 2 a/ih 
npHcoeAHHeroiH ee k KonoHHe 6ypwibHbix Tpy6 3 h ueHxpaabHbiM KaHanow 4, b immacu vacm Koxoporo 
y CTano BjieH miyuep 5. B creHKe Kopnyca 1 BbmonHeicbi ymytinennn 6m7,b Koropbix c noviombio onop 8 m 9 
ycraHOBJieitbi Banbnyiom^e aaeMeHTbi 10, 11, 12. ripnueM onopw 8 A^yx BdjjhixyiQUXpz aneMeHTOB 10 h 11 
ycTaHOBJieHbi b yr/iyojieHHHX 6 HenoAHtimHO, a onopa 9 Bajibuywinero aneMeHTa 12 c B03MO*mocTbK> 
paAHanbHoro BbiABmKeHHH H3 yrjiy6neHMH 7. noABKHCHan onopa 9 sanbuyioiAero aneMeHTa 12 BbmonHCHa b 
BWAe AByx 3KCAeHTpwMHbix oTHOCHTejibHoro npyr APyra um/ihhaPOB 13 h 14, HMeiomnx pa3Hbie ppaMenrpt*. 
npiraeM ukjthhap 13 c 6oJibHinM A^aMerpoM yiuioTHeH OTHOCHTejTbHO ctchkm Kopnyca 1 c noMombio 
ynnoTHeHMH 15, a ujutmhap 14 c MeHbnmM ^waMeTpowi BBicrynaer b ueHTpajibiMM Kan an 4 Kopnyca 1 Mepe3 
OTBepcTMe 16 t BbmojiHeHHoe b creHKe, h MMeer Kana/ibi 17, coo6tAaiomiie ^eHTpa^bHbnf KaHan 4 Kopnyca 1 c 
rwApaB/iMMecROH KaMepow 18, o6pa30BaHHOM creHKaMM oTBepcTHH 16. yr/iy^neHMH 7 b Kopnyce 1 h 
TOpneBbiMM noBepxHOCTHMM ininwHApoB 13 h 14 noABWJKHOH onopw 9. 

Pa6ora BanbupBKM noncHHercH Ha npHMepe BoccraHoaneHiiH repMerwMHOCTH o6ca/^noft KOJioHHbi npw 

06pa3OBaHMM B HCM TpeiUWHbl. 

B 30He 19 HapyrneHHH repMeTHMnocrn o6canrioM KOJioHHbi 20 npeABapHrenbHo ycraHaBmraaioT 
nepeKpbtBarejib 21 M3 npo^MJibiibix rpy6, nyreM pacnmpeiaiH ero AaaneHueM «makocth- 3aTeM Ha kojiohhc 
6ypwnbHbix Tpy6 3 BHyrpb nepcKpbiBaTcnH onycKaioT BanbuoBxy h Bpam,e itweM , c noAaMew bhm3 kojiohh bi 
dypmibHux rpy6 3, HaunHajor paaoanbuoBbiBaTb npo^wjibiibic rpy6bi nepeKpbtBarenii 21 c OAHOBpeMeHHoi* 
npoMbiBKOH jRMAKocTbio. 3aKamiBacMow b Tpy6bi noA AaaneHweM. Rpw 3TOM. b neHTp an bHO m Kanane 4 
Kopnyca I, 6/iaroAapH HanwuMio urryuepa 5, j\a&)icime: wmakoctm B03pacraeT w, oo3A»«CTByH Mepe3 
OTBepcTMe 16 b creHKe Kopnyca 1 w Kaiianbi 17 b umjihhaPC 14 iioai»ukhow onopbi 9 Ha ropueBbie noBcpxiiocTH 
nwrannnxio 13 w 14, BWAQwraer Banbuywtnww aneMeirr 12 K3 yrny6nenHH 7 Kopnyca ao ynopa B creHKy 
nepeapbiBarejui 21. Oaho BpeMeHHO HeBWAHHJKHbie Bajibi^yioinwe aneMeirrbi 10 m U raKise ynnpaioroi b 
creHKy nepeKpbinarejin. Hanee, oa/ibuyioiUHe 3/icMCHTbi noA AewcTBueM co3AaHHOH paAMajibHOH Harpy3KM, 
npoKa-rbiBacRct. no raiyrpeinieii noBepXHOCTM iipo<J>wnbHbix rpy6, paaBanbuoBbiBaior mx m ruioTHO 
npwKarbiBaioT k crreimc o6caAHOH Konomibi 20. npw noAxoAe k 30He 19 HapyniCHMH repMeniHHocni oocaAHow 
KOJioHHbi 20 AaiviciiMC npoMbiBO^noM jkmaroctm oiwmaior j\o MHHMManbHoro, npw KoropoM He npowcxoAwr 



BMRBxraemtR pafl^ajTbHO-noflHwroiorx) Bajibnyiorq,ero 3JieMeHTa 12 W3 Kopnyca 1, w pa3BajibnoBbiBaHHe 
npo4>HnbHbix Tpy6 Bcpyr ro o6pa30BaHM5i wuHMManbiioro AwaweTpa fleyvitt cMeaHbiMM i ieot>m bujrki^imm 
Baabi^yKDiu^iMW aneMeHTaMH 10 h 11 h Bb^BHraiongiMCH 3/ieMenTOM 12, Kor^a oh HaxojjHTCH d hcxoahom, He 
BtJ^BHHyTOM nojioweHKM. Ilpw 3tom pe3b6osbie coe^MHeHra npo4>nribHk>fx Tpy6 nepeKpfaiBarenw 21 xaxme 
pactHMp*DOTCH no BHyTpeHHero AwaMerpa npo4>nnbHbix Tpy6, o6paayeMoro npw hx pa3Ba/ibHpBbiBaHMM b 
30HC HapynicHHH, WTO cHMjKaer no MHHHManbHoft BejiwMHHbi naBJienwe Ha crenKy oocannoH KojioHHbi 20 b 
30He 19 HapyraeHKH ee repMeroMHOCTH. 

nocne npoxoxAeHBtn 30m* 19 HapymeHHH repMerewHOCTH. r^e onacnocTb pa3pymemiH ooca^HOM kojiohhw 
orcyTCTBycT, BHOBb nonnHMajOT ^aaneHMe npoMbiBOHHoft jkk^kocth h pa3Bajibup bw BaHwc nepeKp w BaTen h 
BeflyT no TexHonorwH, oimcaKHOH Bbnue. 

IlO OKOHMaHHH pa3 Ban bJHODblBaHHH EOJIOHHy 6ypHJIbHblX Tpy6 3 C BaJIbUpBKOH nO^HHMaiOT H3 CKBaJKHHbl. 



Claims l<t>opMyna H3o6perenii*il: 



1. Ba/ibUpBKa jyiH paosajibnoBbiBaHHH ycxpOMCTD w3 npo^wLbii^ix xpy6, conepjsan^aH Kopnyc. 
npHcnoco6ncHHbift coeAWHemtfi c KonoHHOft 6ypnnbHbix Tpy6, c ueHrparibbHbiM KaHanoM m 
yrayfSji chmhum b ctchkc. b KOTopbix ycTanoaneHbi c noMorqbio onop Tpw Banu^yiomwx aneMeirra, 
ot/imm ajomaHCH tcm. mto ooopa oflHoro Banbuyiomero 3/ieMeirra ycraiiOBneHa b yrvrayfriemiM Kopnyca c 

BO3M0XHOCTbK> paflHajIbHOPO Bbf^HPDKCHHH M3 HOTO. 

2. BajibuoBxa no n. 1, orjiHMaionjaHCH TeM, mto pa^nanbHo no^BiusHaH onopa BbiflBM«Horo sanbuyiomero 
aneMeirra BbmojiHeiia b BH^e R&yx jjnaMeTpanbHO pa3H0BeJinKHX bhothhrpob, 3KCneHTpiraHbix OTHocirrenbHo 
ppyr ffpyra* npmewi vpurvninp onopbi c 6ojibtnnM /juaMerpoM ynnoTHeH ornocirrc/ibHo Kopnyca h o6pa3ycT co 
cTeHKaMH yrviyfijienHH b Kopnyce m^paanoraecKyio KaMepy, coo6n;eHHyio c ero ijeirrpajibHbEM KaHanoM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the wails of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 1 2 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 1 7 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21 . At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing I, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1, wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig.l 



Fig. 2 



Fig. 3 



Fig. 4 




transperfect! translations 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE: 
WASHINGTON. DC 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214C1 

RU2056201 C1 

RU2064357 C1 

RU2068940 C1 

RU2068943 C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU21 08445 C1 

RU21444128C1 

SU1041671 A 
SU1051222A 
SU1086118A 
SU1 158400 A 
SU1212575A 
SU1250637 A1 
SU1295799 A1 
SU1411434 A1 
SU 1430498 A1 
SU1432190 A1 
SU 1601330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. M l MCK.NNE, HOUSTON IX nOlO | TEL 713 650^40 FAX 713 650-0<39 WwwTRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



Kim Stewart 
TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 



Signature, Notary Public 



^of^S My commission expires 03-22-2003 






Stamp, Notary Public 
Harris County 
Houston, TX 



